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46. Method of obtaining the integral solutions of the indeterminate equation 
y2=ax +b. 

If the squares of the natural numbers in succession be divided by any 
number n, the remainders will recur regularly. 

For any number =rn+ s, where s < n; and (rn + s)2/n clearly has the same 
remainder as s2/n. 

Now, whenever the remainder of y2 a is equal to b, x is an integer. 
Thus, if y=s gives a remainder b, we may write y= ar +s, and we obtain 

x=ar2+ 2rs+ (s2 - b)/a. 
Taking, for example, v2=7x+4, we see that y=2, and y=5 give the 

remainder 4. 
.. y=7r+ 2, or 7r+5, 

so that y=7r?2 and x=7r2+4r. 
The equation cy2=ax + b can be reduced to the case above by putting z for 

cy, so that z2 acx + b. W. H. BESANT. 

47. Theorem of Moments for three forces in equilibrium about any point in 
their plane. o. 

Let AB, BC, CA represent the three forces, 
A AB and CA being the lines of action of two of 

them, 0 the point in the plane. Then if BC 
were the line of action of the third force, the 
algebraic sum of their moments about 0 would 
clearly be twice the area of the triangle ABC. 

Move BC parallel to itself till it passes 
through A. Its moment is, if positive dimin- 

B ' C ished, if negative increased, by twice the area 
of the triangle ABC. Thus when the forces 

meet in a point the algebraic sum of their moments is zero. 
H. A. ROBERTS. 

48. On the expression of sin 0 as an infinite product. 
Take the expression 

sin26/nj )1 sin22/n) ( 1 - sin2w/n ( - Sin22w/n * / to ? (n - 1) factors (n odd). 
Its value is known to be sin 0+n sill 0/n. 
Let r be a positive integer > 0/r ; 

,,s ,, , >r, but (n- 1). 
Thus n must be taken > 1 + 2/7r, and O/n is acute. 

The sth factor < 1 and > 1 - sin2 cosec s- 1r cosec s- , 
n n n 

or > -sin2cosecf(cot r -1 cot s or - cot - rr 
n n n n 

which > (i - sin2 cosec cot ) ( sin2 cosec cot 
n n / n n n / 

provided sin2 cosec r cots 1. 
n n n 

For if a and b are both positive and <1, 1-a>(1 -a-b)/(l -b). 

Hence, if r is such that rr (and therefore tan ) > sin2 cosec , we have 
n n n n 

that the product of all the factors after the rth < 1 and 

-sino 0 cosec X cot ) - sin2 cosec r cot n 1 '. 
n n n 2 n 
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(The inferior limit assigned to r is n. sin2-. cotI. secr, which, since 
7T n n n 

n=3 at least, is <n . 0. . 2 or 202/72, a quantity independent of n.) r n, 7r 
Thus the product of the first r factors is between 

sin *n sin and sin nsin(1 -sin2 cosec7rcot). n n n n n 
Increasing n indefinitely, we find that 

is between sin 6/6 and sin 80/(1 - 02/rr2), if r> 2/7r2. 
Thus the infinite product (1- 02/r2)(1 - 2/2272)... converges to the value 

sin 6/8. 
A like method may be applied to the series 

1 sin 20/n 1 sin 20/n 
n sin20/n - sin2r/n n s sin2 2/n+ /nt - 1) terms,r/ 

whose value is cot 6--. cot 0/n. 

Here we have, if s > r> 0/7r, 
sth term sin2r/n - sin2/n sin2Tr7/n 
rth term sin2sr/n - sin2/n sin2s7r/n 

< sin2r7 cosec s I cosecr 
n n n 

< sin2r cosec 7rfcot s1 - cot s), 
n n n n 

and so on. A. C. DIXON. 

EXAMINATION QUESTIONS AND PROBLEMS. 

Our readers are earnestly asked to help in making this section of the GAZETTE 
attractive by sending either original or selected problems. 

Solutions of problems should be sent within three months of the date of 
publication. They should be written only on one side of the paper, and without 
the use of contractions not intended for printing. Figures should be drawn 
with the greatest care on as small a scale as possible, and on a separate sheet. 

The source of selected problems is indicated by-C. (Cambridge), O. (Oxford), 
D. (Dublin), W. ( Woolwich), Sc. (Science and Art Department). 

201. The product of the latera recta of the two parabolas 
through four concyclic points is l(dl2-d2)sin w, where dl, d2 
are the diagonals of the quadrilateral formed by the four points, 
and w the angle between them. (C.) 

202. A quadrilateral ABCD is inscribed to a circle, centre 0, 
and circumscribed to a circle, centre I; OI cuts the circle ABGD 
in H and K. Show that 

AI-2+ CI-2 HI-2+KI-2. (C.) 
203. Find the areal equations of the circles related to the 

triangle of reference. (C.) 
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